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Abstract: Chronic obstructive pulmonary disease (COPD) is a preventable and treatable disease 
characterized by airflow limitation that is not fully reversible. Bronchodilator therapy is the 
cornerstone in COPD treatment. Bronchodilation in COPD is mainly achieved via administra- 
tion of long- and ultralong-acting P^-agonists and with long-acting muscarinic antagonists. 
New combinations of bronchodilators with dual-acting muscarinic antagonist and p^-agonist 
properties have been licensed, and others are currently being developed with the aim of achiev- 
ing once-daily dosing, and therefore may improve the likelihood of treatment compliance. 
These combination bronchodilators include glycopyrronium bromide/indacaterol maleate, 
umeclidinium (UMEC) bromide/vilanterol trifenatate (VI), aclidinium bromide/formoterol 
and tiotropium bromide/olodaterol (Boehringer Ingelheim, Germany). This review will focus 
mainly on studies and clinical trials involving the novel fixed-dose combination of UMEC/VI 
at doses of 125/25 |J,g and 62.5/25 |a.g in patients with COPD. Data from large clinical trials 
involving more than 4,500 COPD patients indicate that UMEC/VI is an effective once-daily 
treatment in COPD with improved pulmonary flinction. Future studies assessing the impact of 
this combination on exacerbations, delay in disease progression, and health status in patients 
with COPD are warranted. 

Keywords: COPD treatment, umeclidinium, vilanterol, bronchodilators combination, long 
acting beta2-agonists, long acting muscarinic receptor antagonists 

Introduction 

The American Thoracic and the European Respiratory Societies define chronic obstruc- 
tive pulmonary disease (COPD) as a preventable and treatable disease, characterized 
by airflow limitation that is not fully reversible, in contrast to asthma, where airflow 
obstruction is usually reversible.' It includes chronic obstructive bronchiolitis involving 
the small airways, and emphysema that results in destruction of lung parenchyma, loss 
of lung elasticity, and closure of small airways. These new statements of COPD being 
preventable and treatable underline the importance of carefully optimizing therapy in 
COPD patients. With the recent increase in the number of available pharmacological 
agents, there is more choice, improving the decision-making process in managing 
COPD patients. 

In moderate-to-severe disease and in respiratory impairment, the coadministra- 
tion of different bronchodilator classes has been demonstrated to be more effective in 
subjective and objective COPD parameters in comparison with the use of a single drug 
class.^ Bronchodilator treatment in COPD is mainly via administration of long- and 
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ultralong-acting Pj-agonists (LABAs) and with long-acting 
muscarinic antagonists (LAMAs). P^-agonists are sym- 
pathomimetic agents that stimulate receptors in airway 
cells to produce a variety of effects, mainly smooth muscle 
relaxation and bronchodilation.' P^-agonists are classified as 
short-acting, with a 3-6-hour duration of action, and LABAs 
have a duration of action > 12 hours. The difference in onset 
of action is related to the lipophilicity of each of these agents 
and their ability to activate the receptor.'' 

The parasympathetic activity in the airways of medium- 
large caliber is mediated through the muscarinic receptors 
(Ml and M3) and acts on smooth muscle contraction and 
mucus secretion of airways while the effects on M2 receptors 
inhibit acetylcholine release fi^om nerve terminals. Increased 
cholinergic tone is involved in the pathogenesis of COPD, 
contributing to both the increase in bronchial smooth muscle 
tone and mucus hypersecretion.' In fact, anticholinergics 
reduce airway tone and improve expiratory ilow limitation, 
hyperinflation, and exercise capacity in patients with COPD. 
With the pivotal role of bronchodilators in the treatment of 
obstructive airway diseases, there is a relevant interest in 
finding novel classes of bronchodilator drugs. Currently, new 
classes of bronchodilators have been discovered, providing 
impetus to try new associations of LABA and LAMA in 
addition to inhaled corticosteroid therapy for the long-term 
treatment of COPD. 

New combinations of bronchodilators with dual-acting 
muscarinic antagonist and P^-agonist activity are licensed, and 
others are currently being developed with the aim of achiev- 
ing once-daily dosing, thereby improving the likelihood of 
treatment compliance. These include the recently licensed 
glycopyrronium bromide/indacaterol maleate (QVA149 
[Ulitbro*]; Novartis International AG, Basel, Switzerland) 
(licensed in Japan and Europe) and umeclidinium bromide/ 
vilanterol trifenatate (Anoro®; GlaxoSmithKline pic, London, 
UK) (licensed in USA). Other fixed-dose combination inhal- 
ers, aclidinium bromide/formoterol (Almirall, Barcelona, 
Spain) and tiotropium bromide/olodaterol (Boehringer 
Ingelheim, Ingelheim, Germany), are still being assessed. 
All four of these combination bronchodilator compounds 
combine two separate molecules in a single novel dry pow- 
der delivery device including the Breezehaler*, Ellipta*, 
Genuair®, and Respimat*, respectively. Another technological 
advance in the development of combination bronchodila- 
tors is the invention of muscarinic receptor antagonist and 
Pj-adrenoceptor agonist molecules. These compounds have 
the dual pharmacological activities of LAMA and LABA 
but are bifunctional molecules with muscarinic antagonistic 



activity at one end, separated by an inert linker portion from 
the Pj-agonist at the other end. These molecules are currently 
in Phase I and II of development and hold great promise for 
the future. 

In this review, we mainly focus on studies and clinical tri- 
als involving the novel, fixed-dose combination of vilanterol 
trifenatate (VI) and umeclidinium (UMEC), UMEC/VI, 
at doses of 125/25 jig and 62.5/25 jig in patients with 
COPD. The association of UMEC/VI (62.5/25 ng) has been 
newly licensed for once-daily, routine treatment in COPD 
patients.' Prior to delving into the combination UMEC/VI 
bronchodilator use in COPD, we briefly summarize the two 
components. 

UMEC characteristics 

UMEC is a novel anticholinergic agent, similar to tiotropium 
bromide, with a strong affinity to M3 receptors. It is rap- 
idly absorbed (time to reach maximal concentration [T^^^], 
5-15 minutes) and presents slow functional reversibility at the 
M3 receptor, hence manifesting faster onset and prolonged 
duration of action.' Moreover, it is safe, as l%-2% of the total 
dose is excreted unchanged in the urine (T_^^^, 5-15 minutes) 
after single and repeat doses, and 1.5-1 .9-fold accumulation 
is observed after repeat dosing.** Single and repeat doses 
of UMEC were well tolerated and produced clinically rel- 
evant 24 hour lung function improvements in patients with 
COPD.^ The dose-response efficacy of once-daily UMEC 
in moderate-to-severe COPD patients using 125, 250, and 
500 |J.g UMEC showed significantly improved forced expi- 
ratory volume in 1 second (FEV^) versus placebo and was 
well tolerated.' In another 12-week study in COPD subjects, 
besides lung function improvements, patients administered 
UMEC 62.5 |J,g and 125 |J,g had improved breathlessness 
symptoms and enhanced health status.'" 

VI characteristics 

VI is a potent, selective p^-adrenoreceptor agonist with a long 
duration of action. It has greater potency than indacaterol and 
salbutamol and greater intrinsic efficacy than salmeterol." 
VI has significantly greater selectivity for P^-adrenoreceptor 
than formoterol, indacaterol, and albuterol.'^ " Moreover, 
it is a metabolically labile LABA that is converted into 
metabolites with significantly lower p^ activity. Following an 
inhaled dose, VI shows low systemic absorption,'" is rapidly 
absorbed (median T^^^ of 10 minutes), and shows no safety 
issues, especially cardiovascular. ''•"' A single dose of VI 
(25-100 jig) was not only well tolerated in COPD patients, 
but it was also reported to have a rapid onset (5 minutes) and 
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prolonged bronchodilation (25 hours), hence it was suitable 
for once-daily administration." These efficacy and safety 
endpoints were also confirmed in moderate-to-severe COPD 
subjects in a 2 8 -day Phase lib study.'* 

Adverse effects 

UMEC per se, being an anticholinergic, has a good safety and 
tolerability profile. More recently approved inhaled anticho- 
linergic agents are well tolerated because they are very poorly 
absorbed following inhalation. Anticholinergic compounds 
are more commonly associated with the manifestation of dry 
mouth, constipation, dyspepsia, gastroesophageal reflux, uri- 
nary difficulties, papillary dilatation, blurred vision with the 
possibility of worsening glaucoma symptoms, and paradoxi- 
cal bronchoconstriction. The latter has been postulated to 
arise from blockade of prejunctional M2 receptor on airway 
cholinergic nerves, which normally inhibit acetylcholine 
release. Of note, alarm has been raised about possible asso- 
ciations of anticholinergics with cardiovascular morbidity 
and mortality.^^ However, the UPLIFT trial failed to find 
an increased risk in mortality or cardiovascular morbidity 
during treatment in patients with COPD.^' Controversially, 
a systematic review and meta-analysis observed that tiotro- 
pium administered via the Respimat® preparation was associ- 
ated with a statistically significant increased risk of mortality, 
probably related to a greater absorption of tiotropium into the 
systemic circulation due to the new formulation.^^ However, 
this has been disproved in a study of over 17,000 patients 
conducted more recently.^*-^' 

Similarly, VI seems safe and well tolerated; however, 
being a P^-agonist, it has potential side effects related to the 
stimulation of the P-adrenergic receptor. This is mainly due 
to the widespread distribution of P^-adrenoreceptors, which 
when Pj agonists are absorbed into the systemic circulation, 
result in undesired responses. These effects comprise palpi- 
tations with heart rate elevation, arrhythmias (particularly 
supraventricular tachycardias), nervousness, tremor, anxi- 
ety, hypokalemia, glycogenolysis and hyperglycemia, and 
transient airway obstruction.^""''' 

UMEC andVI 

In December 2013, the combination bronchodilator UMEC/ 
VI (62.5/25 |J,g) in a single inhaler was approved in the USA.* 
The development program for UMEC/VI leading to US Food 
and Drug Administration (FDA) approval implicated several 
Phase I studies and four large 24-week pivotal Phase II/III 
trials. We have summarized the studies discussed in Table 1 
with the main endpoints assessed. 



Phase I UMEC/VI studies 

UMEC (500 jig) and VI (50 jig) administered separately and 
in combination using a novel dry powder inhaler, EUipta*, in 
16 healthy Japanese males showed that in all treatment arms, 
the administered medication was well tolerated.^' Pharmacoki- 
netic (PK) evaluation demonstrated rapid absorption (T^^ 
5 minutes for both) followed by rapid elimination with median 
Tj^^i (time to last measurable concentration) of 4-5 hours for 
UMEC and median T, of 1 .5-2.0 hours for VI. 

last 

In another study by the same group, the effects of 
10 days of inhaled UMEC/VI 125/25 |ig and 500/100 |ig 
(supratherapeutic dose) and UMEC alone (500 |J,g) on the 
QT interval (Fridericia's correction [QTcF]) in 103 healthy 
subjects was compared with placebo and moxifloxacin treat- 
ment (positive control).'* Although there was no observed 
difference in QTcF between UMEC/VI or UMEC mono- 
therapy and placebo (while moxifloxacin showed a significant 
increase in QTcF), treatment with UMEC/VI and UMEC 
alone were associated with an increase in heart rate com- 
pared with placebo. The maximum increase of heart rate was 
observed 10 minutes postdose, with a rapid normalization. 
Moreover, 20% of the participants treated with UMEC/VI 
(5 00/ 100 |ig) reported palpitation without any electrocardio- 
graph abnormalities. 

To evaluate the effects of oral administration of verapamil 
(240 mg), an antiarrhythmic agent frequently used by patients 
with COPD and cardiovascular related comorbidities, the PK, 
pharmacodynamics, safety, and tolerability of inhaled UMEC 
500 |J,g monotherapy and UMEC/VI 500/25 jig combination 
therapy has also been conducted." Administration of UMEC 
alone and in combination with VI was well tolerated and did 
not show clinically relevant increases in systemic exposure 
for either drug. 

Two additional studies have excluded significant adverse 
effects with the use of UMEC/VI in patients with moderate 
hepatic and severe renal impairment.'* " 

Phase II UMEC/VI studies 

Feldman et al"" conducted a double-blind, placebo-controlled 
(DBPC) Phase II study that assessed the safety, toler- 
ability, PK, and pharmacodynamics of inhaled UMEC/VI 
(500/25 |J.g) (n=42) administered once daily via the Ellipta® 
inhaler over 28 days compared to placebo (n=9) in subjects 
with COPD. UMEC/VI was noninferior to placebo for the 
primary end point: the mean change from baseline in 0-6 
hours postdose weighted mean pulse rate after 28 days of 
treatment. Also, no significant differences were observed in 
blood pressure, minimum and maximum heart rate, and QTcF 
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Table I Characteristics of the clinical studies on UMEC/VI 



Reference 


Patients 


Duration 


Treatment arms 




Primary endpoint 
Co-primary endpoint 


Results 


Kelleher et aP^ 


16 (healthy) 


Single dose 


UMEC/VI (500/50 ^ig) 




Safety 


No differences of active 








UMEC (500) 






treatments vs placebo 








VI (50) 














Placebo 








Kelleher et aP' 


103 (healthy) 


28 days 


UMEC/VI (125/25 ^g) 




Safety 


No differences of active 








UMEC/VI (500/100 |Xg) 






treatments vs placebo 








UMEC (500 ng) 














Moxifloxacin* 














Placebo 








Feldman et al* 


51 (COPD) 


28 days 


UMEC/VI (500/25 ^g) n= 


=42 


Weighted mean pulse 


Weighted mean pulse rate: 








Placebo n=9 




rate over 0-6 hours at day 28 


UMEC/VI was non inferior to 














placebo 














FEV| mean change from 














baseline 163 mL vs 9 mL 














(active vs placebo) 


Donohue et al"" 


1532 (COPD) 


24 weeks 


UMEC/VI (62.5/25 |xg) 


=413 


Trough FEV| at day 169 


All active improved FEV| vs 








UMEC (62.5 |ig) n=4l2 




(Week 24) 


placebo 








VI (25 ng) n=4l8 




0 to 6 hours weighted 


Improvement RM, TDI, 








Placebo n=208 




mean FEV, at day 1 68 


HRQLQ combined treatment 














compared to placebo 


Cell! et al« 


1493 (COPD) 


24 weeks 


UMEC/VI (125/25 ^g) n= 


=403 


Trough FEV| at day 169 


All active improved FEV| vs 








UMEC (125 ng) n=407 




(Week 24) 


placebo 








VI (25 ng) n=404 




0 to 6 hours weighted 


Improvement RM, TDI, 








Placebo n=275 




mean FEV, at day 1 68 


HRQLQ combined treatment 














compared to placebo 


Anzueto et aP^ 


843 (COPD) 


24 weeks 


UMEC/VI (125/25 ng) n= 


=214 


Trough FEV| at day 169 


Improvements in least squares 








UMEC/VI (62.5/25 ng) 


=212 


(Week 24) 


mean change from baseline 








VI (25 ng) n=208 




0 to 6 hours weighted 


FEV| and 0-6 hours weighted 








TIO (18 ng) n=207 




mean FEV, at day 1 68 


mean FEV| both combination 














treatments compared with 














the monotherapies 


NCT0I3I69I3« 


869 (COPD) 


24 weeks 


UMEC/VI (125/25 ^ig) n= 


=215 


Trough FEV| at day 169 


UMEC/VI (both doses) 








UMEC/VI (62.5/25 ng) 


=217 


(Week 24) 


improved FEV| vs TIO 








UMEC (125 ng) n=222 




0 to 6 hours weighted 










TIO (18 ng) n=2l5 




mean FEV, at day 1 68 





Note; *Treatment arms description not provided. 

Abbreviations: COPD, chronic obstructive pulmonary disease; UMEC, umeclidinium; VI, vilanterol; TIO, tiotropium; FEVp forced expiratory volume at the first second: 
RM, rescue medication: TDI, transient dyspnea index; HRQLQ, health related quality of life questionnaire. 



between the two treatment groups. Eleven (26%) patients 
reported adverse events in the UMEC/VI group compared to 
one patient in the placebo group; however, no serious adverse 
events were reported in either treatment groups. PK results 
confirmed rapid absorption (median T^^^ ~6 minutes for both 
drugs), followed by a rapid decline in plasma concentrations, 
indicating rapid distribution and elimination of both drugs, 
with no evidence of accumulation. 

Donohue et al'" conducted a DBPC randomized, parallel- 
group study for the evaluation of the efficacy and safety of 
24-week treatment with once-daily UMEC/VI (62.5/25 |ig) 
compared with UMEC 62.5 |J,g and VI 25 jig monothera- 
pies in 1,532 patients with moderate-to-severe COPD. All 
treatment groups resulted in significant improvements in 
trough FEVj versus placebo (72-167 mL; all P<0.001), 



but increases with UMEC/VI combination was greater than 
that observed with monotherapies (52-95 mL; all P^O.004). 
Compared to placebo, UMEC/VI was associated with 
improved rescue medication use, transition dyspnea index 
(TDI), health-related quality of life questionnaires compared 
to placebo. No significant changes in vital signs, electrocar- 
diography, or laboratory parameters were noted. 

Phase III UMEC/VI studies 

In a Phase III DBPC parallel-group 24-week study, the effi- 
cacy and safety of once-daily UMEC/VI (125/25 jig) was 
compared to its component monotherapies and placebo in 
1 ,493 patients with COPD.''^ All the active treatments resulted 
in significantly improved trough FEVj versus placebo 
(124-238 mL; all /'<0. 001); in fact, the combination therapy 
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resulted in significantly greater functional benefit compared 
to the monotherapy-treated arms of the study (79-1 14 mL; all 
P<0.001). Additionally, UMEC/VI combination treatment 
showed improvements in the TDI, rescue medication use, 
and health-related quality of life. The study did not report 
any safety concerns, and the numbers of adverse events were 
similar across all study arms. 

The UMEC/VI 125/25 |lg and 62.5/25 |ig combinations 
have been compared with tiotropium ( 1 8 |J,g) and VI alone 
(25 |J,g) in a randomized, double-blind, active-controlled 
24-week study involving 843 COPD patients.''^ Significant 
improvements in least squares mean change from baseline 
trough FEVj and 0-6 hours weighted mean FEVj was 
observed with both combination treatments compared with 
the monotherapies (P<0.005). 

In another randomized, double-blind, active-controlled 
24-week study in 869 COPD patients, the combination 
of UMEC/VI (125/25 |.ig and 62.5/25 |ig) was compared 
with tiotropium (18 |ig) and UMEC alone (125 jag).'"' 
Treatment with UMEC/VI 125/25 jig resuhed in a sta- 
tistically significant improvement in trough FEVj at day 
169 compared with tiotropium (P=0.003) but not UMEC 
125 |J,g {P=0.\42). An improvement was also observed 
with UMEC/VI 62.5/25 |ig versus tiotropium (P=0.018) 
but not versus UMEC 125 |ig (/'=0.377). 

Efficacy data 

In all the Phase III placebo-controlled studies following 
24-weeks treatment, trough FEVj was significantly higher 
with both doses of UMEC/VI (62.5/25 |ig and 125/25 jig) 
when compared with UMEC alone, VI alone, and placebo 
(Figure 1).**'''^ When both doses of UMEC/VI were com- 
pared with tiotropium and VI, a significant improvement in 
trough FEVj was observed at day 169 and later (Figure 2)."' 



Interestingly, in a yet to be published trial, the preliminary 
data indicate that the comparison of UMEC/VI 125/25 jig 
and UMEC 125 jig with respect to trough FEVj was not 
statistically significant (Figure 3).'*'' Statistically significant 
improvements in 0-6 hours postdose weighted mean FEVj 
were also observed for UMEC/VI (62.5/25 |ig and 125/25 |ig 
doses) over VI and tiotropium."^ 

Additional findings in several Phase III studies showed 
that treatment with UMEC/VI was associated with sig- 
nificant improvements in some patient-centered secondary 
outcomes, like TDI, St George's Respiratory Question- 
naire (SGRQ) score, rescue albuterol use, and time to first 
COPD exacerbation.*''"^ Moreover, both 125/25 jig and 
62.5/25 |J,g UMEC/VI doses had significantly more patients 
achieving the minimal clinical important difference in TDI 
(/'<0.001). 

The incidence of COPD exacerbations observed during 
the studies was lower in UMEC/VI-treated patients compared 
with placebo (8% versus 14%)."' "^ Moreover, patients on 
UMEC/VI had a lower risk of exacerbation versus placebo in 
the analysis of time to first exacerbation. However, it must be 
considered that the cited studies were not properly designed to 
measure exacerbations as a primary outcome, and all studies 
and data need to be considered for longer periods. 

Safety data 

Phase I and II studies have not revealed any significant adverse 
events in patients treated with the combination UMEC/VI 
at all considered dosages (125/25 jig and 62.5/25 |J.g). One 
study in particular analyzed the effects of a supratherapeu- 
tic dose (500/125 jig), observing only the occurrence of 
transient palpitations.^^ No clinically significant treatment- 
related modification in vital signs, electrocardiogram, or 
clinical laboratory parameters were observed for UMEC/VI 



Placebo 



UMEC 62.5 -<X5-o VI 25 -i^-t^ UMECA/I 62.5/25 



0) 

, , c 

O ^ 

m n 

c o 

(0 ^ 
0) 

C O 
= O) 

« m 



0.25 - 
0.20 - 
0.15 - 
0.10 - 
0.05 
0.00 
-0.05 - 




28 



56 



84 
Day 



112 



— I 1~ 

168 169 



Figure I Least squares mean (95% CI) change from baseline for trough FEV|. 

Notes: Reprinted from Respir Med, 1 07, Donohue JF, Maleki-Yazdi MR, Kilbride S, Mehta R, Kaiberg C, Church A, Efficacy and safety of once-daily umeclidinium/vilanterol 
62.5/25 meg in COPD, pages 1 538-1 546.'" Copyright © 20 1 3, with permission from Elsevier. Placebo not drawn. 

Abbreviations: CI, confidence interval; FEVp forced expiratory volume in I second; LS, least squares; UMEC, umeclidinium; VI, vilanterol. 
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= P 



0.20 
0.15 
0.10 
0.05- 
0 



- Vilanterol 25 ng 

- Umeclidinium 125 ng plus vilanterol 25 



- Umeclidinium 62.5 |ig plus vilanterol 25 jig 
-Tlotroplum 18 ^ig 






2 


28 


56 


84 


112 


168 169 


Number at risk 














Vilanterol 25 jig 


201 


193 


187 


182 


171 


164 162 


Umeclidinium 125 pg plus vilanterol 25 pg 


204 


194 


189 


184 


176 


167 167 


Umeclidinium 62.5 pg plus vilanterol 25 pg 


205 


200 


196 


193 


187 


178 177 


Tlotroplum 18 pg 


196 


188 


186 


181 


176 


171 173 



Figure 2 Least squares mean (95% C!) change from baseline for trough FEV| In the treatment arms. 

Note: Reprinted from Lancet Respir Med, 2, Decramer M, Anzueto A, Kerwin E, et al, Efficacy and safety of umeclidinium plus vilanterol versus tlotroplum, vilanterol, or 
umeclidinium monotherapies over 24 weeks in patients with chronic obstructive pulmonary disease: results from two multicentre, blinded, randomised controlled trials, 
pages 472-486.''^ Copyright © 20 1 4, with permission from Elsevier. 
Abbreviations: CI, confidence Interval; FEV|, forced expiratory volume in I second. 



compared with placebo. A 52-week safety Phase III study 
was also very recently completed but not yet published 
or presented.''^ In this study, the most common adverse events 
reported were headache and nasopharyngitis. However, the 
FDA approbation includes a warning on the use of UMEC/VI 
in patients with cardiovascular disease and has recommended 
postmarketing studies to better assess safety of the drug 
combination.' The FDA has included paradoxical broncho- 
spasm, cardiovascular effects, acute narrow-angle glaucoma, 
and worsening of urinary retention as serious adverse effects.' 
More importantly, the drug carries a boxed warning stating 
that LABAs raise the risk for asthma-related death.' In fact. 



the safety and efficacy of the UMEC/VI combination have 
not been studied in patients with asthma, and hence is not 
approved for asthma treatment. It is also not proposed to be 
used as a rescue therapy for sudden bronchospasm. 

Clinical perspectives 

Currently, UMEC/VI (62.5/25 |J,g) combination bronchodila- 
tor is the only licensed therapy for use in COPD in the USA 
and is awaiting approval in other countries. 

GOLD 2014 practice guidelines recommend the use of a 
LAMA or a LABA for symptom relief in patients with stable, 
relatively milder disease (GOLD stage A or B).^ To maximize 



UMECA/I UMECA/I UMEC TIO 

(125/25) (62.5/25) (125) (18) 



0.30 -, 




0.05 - 



2 28 56 84 112 168 169 Day 

Figure 3 Least squares mean (95% CI) change from baseline for trough FEV| In the treatment arms. 

Note: Data from FDA Advisory Committee Briefing Document ANORO™ ELLIPTA™ (Umeclidinium Bromide/Vllanterol Inhalation Powder) For Treatment of Chronic Obstructive 
Pulmonary Disease. Available from; http;//www .fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/ 
UCM3674l4.pdf ." Accessed May 28, 20 14. 

Abbreviations: CI, confidence interval; FEV|, forced expiratory volume in I second; LS, least squares; TIO, tlotroplum; UMEC, umeclidinium; VI, vilanterol; FDA, US Food 
and Drug Administration. 
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the effects of bronchodilation in patients with COPD not 
well controlled with long-acting bronchodilator therapy, 
adding a molecule with an alternative mechanism of action 
to bronchodilator activity is the preferred recommendation 
by various guidelines. In particular, guidelines suggest the 
use of dual therapy LAMA/LABA treatment alternative for 
patients in GOLD stage B-D. The combination of two classes 
of bronchodilators may not only improve lung function, but 
also lower the risk of adverse effects compared to increasing 
the dose of a single bronchodilator. 

However, the measurement of FEVj alone may not 
adequately reflect the overall health of a patient. Evidence 
suggests that the association of LAMA/LABA show greater 
improvements in patient-centered outcomes, such as dyspnea 
symptoms, use of rescue medications, and quality of life, 
compared to the drugs used individually. Moreover, the 
combination of LAMA/LABA was seen to better prevent 
exacerbations of COPD compared to monotherapy. 

As discussed, the development of a new combination 
product relies on the development of the individual ingredient 
components. The selection of an appropriate dose and dosing 
frequency for each component is impacted by safety concerns 
specific to each drug class. LAMA and LABA bronchodila- 
tors cause smooth muscle relaxation in the airways, leading to 
airway expansion and improved lung function. UMEC and VI 
are intended as maintenance treatment to relieve the symptoms 
associated with COPD. In the clinical trials mentioned above, 
UMEC and VI were administered once daily in a single-dose 
dry powder, inhaled via a novel delivery device at 62.5 jig or 
125 |J.g and 25 |J,g, respectively. 

There was strong statistical evidence of beneficial effects 
of both UMEC/VI 62.5/25 |ig and 125/25 |ig as compared 
to placebo, with respect to the primary and secondary end- 
points, in addition to supportive trends across a range of 
other spirometric and nonspirometric endpoints of interest. 
However, it is important to note that there was evidence of 
superiority against placebo for the proposed 62.5/25 jig dose 
of the combination product from only one published primary 
efficacy study.'" Overall, the combination of UMEC/VI has 
been reported to be safe and well tolerated, besides being 
effective in improving lung function and symptoms, in clini- 
cal studies of over 4,500 patients with COPD. 

COPD guidelines underline the concept of adherence to 
treatment as a cornerstone in the treatment of COPD, espe- 
cially because the lack of adherence to therapy is common 
in these patients given the high frequency of comorbidities, 
often the advanced age, and the presence of complex multiple 
treatments. It is known that patients' adherence was robustly 



related with dosing frequency.^' Therefore once-daily dosing 
should be a strategic weapon to improve adherence. In this 
perspective, the development of combination treatment such as 
UMEC/VI could be of great interest to the health community. 
With this concept in mind, a number of novel monotherapy 
LAMAs and LABAs, as well as combination bronchodila- 
tors, are in development, some in innovative delivery devices 
(Morjaria, unpublished data, 2014).^*^ These would not only 
add to the armamentarium of therapies for this debilitating 
condition, but also provide patients much-needed therapeutic 
alternatives, which have been previously lacking. 

We are aware of the important effects of this combination 
on respiratory functional parameters; however, we are still 
lacking important data concerning the frequency of exacer- 
bations, hospitalizations, and mortality of COPD patients. 
Moreover, new guidelines underline that symptoms and not 
just airflow limitation now have to be taken into account to 
guide the management of COPD."** *' Although the combina- 
tion of UMEC/VI has demonstrated good efficacy and safety 
in trials conducted to date, studies assessing the impact of this 
combination on exacerbations, delay in disease progression, 
and health status in patients with COPD are still needed. 
Also, evaluations of comparisons between UMEC/VI and 
new LAMA and LABA compounds will be mandatory before 
deciding the indication for these new drugs in the treatment 
for COPD. 
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